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To determine whether Aconitum chiisanense is distinct from A. jaluense subsp. 
jaluense, karyotypic and morphological features of the two taxa were examined. Aconi¬ 
tum chiisanense has the chromosome number of 2n=16, but A. jaluense subsp. jaluense 
has 2n=32; the latter taxon shares the same basic karyotype with the former taxon but at 
the tetraploid level. Morphological analyses also indicated that the two taxa are signifi¬ 
cantly different in a number of characters primarily related to the size and shape of leaves 
and pedicel hairs; A. chiisanense is distinguished from A. jaluense subsp. jaluense by its 
smaller, more deeply incised leaves with narrowly lanceolate laciniae and caudate apices 
and by its short, swollen-based pedicel hairs. These results strongly suggest that A. 
chiisanense is distinct from A. jaluense subsp. jaluense and should be recognized as a 
separate species. 


Introduction 

The genus Aconitum L. is composed of ca. 
300 species (Kadota 1987), and usually de¬ 
fined within the Ranunculaceae by 
zygomorphic flowers and spurred, long- 
stipitate, nectariferous petals (Tamura 1966b). 
The species of Aconitum are found in cold 
temperate to temperate regions of the North¬ 
ern Hemisphere including Asia, North 
America, and Europe, with the center of diver¬ 
sity in eastern Asia (Hardin 1964, Tamura 
1966a). The genus has been divided into three 
subgenera; these include subgn. Aconitum with 
biennial tubers, subgn. Lycoctonum Tourn. 
with perennial rhizomes, and Gymnaconitum 
(Stapf) Rapaics with annual roots (Wang 1979, 
Kadota 1987). 

Aconitum chiisanense Nakai belongs to the 
subgn. Aconitum, and is an endemic species of 
Korea. The species is very rare in distribution, 
and only a few isolated populations are found 


in shady, moist habitats with rich soils along 
the ridges of Mt. Chin and Mt. Sorak in South 
Korea. The species was first described by 
Nakai (1935a) from Mt. Chiri in southern 
Korea mainly on the basis of its leaf shape. In 
the original description, Nakai (1935a) stated 
that A. chiisanense is very distinct from other 
species in the genus in having deeply three- 
parted leaves with bipinnately dissected lobes, 
elongated caudate leaf apices, and pubescent 
pedicels and ovaries. Since Nakai described A. 
chiisanense, it has been accepted as a distinct 
species by most Korean botanists (Chung 1957, 
Park 1974, Lee 1979). 

Recently, however, Kadota (1987) pointed 
out that A. chiisanense is well within the range 
of variability of A. jaluense Kom. subsp. 
jaluense, and placed the former in synonymy 
under the latter. Aconitum jaluense subsp. 
jaluense is distributed from northeastern China 
through Korea to southern Japan, and shows 
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considerable variation in leaf lobe dissection 
and lacinia shape; Kadota (1987) considered 
A. chiisanense as a form of A.jaluense subsp. 
jaluense having leaves with deeply incised 
lobes and narrow lanceolate or subulate 
laciniae. 

The objective of this study is to determine 
whether A. chiisanense is distinct from A. 
jaluense subsp. jaluense on the basis of cyto- 
logical observation and detailed morphologi¬ 
cal analyses. 

Materials and Methods 
Cytology: Individuals transplanted from 
the field to the greenhouse and the experimen¬ 
tal garden at Seoul National University were 
examined for mitotic chromosome number 
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and karyotype (Table 1). Root tips were 
pretreated in a solution of 0.1 % colchicine (w/ 
v) for 3 hours at 4°C, fixed in acetic alcohol 
(glacial acetic acid:ethanol, 1:3, v/v) for 30 
minutes, and softened 6 minutes in a 1:1 mix¬ 
ture of 1 N HC1 and 45% acetic acid at 60°C. 
Root tips were then stained and squashed in 
1% acetic orcein using the procedure of 
Darlington and LaCour (1976). 

Chromosome preparations were observed 
and photographed with an Olympus CH-2 
microscope at 2000x. Chromosome measure¬ 
ments were made from photographs of well- 
spread chromosome preparations, and the cen- 
tromeric index (Levan et al. 1964) for each 
chromosome was calculated. Karyotypes were 
constructed by arranging the chromosomes in 



Fig. 1. Diagram showing leaf (A) and floral characters (B) measured for numerical 
analyses of Aconitum chiisanense and A. jaluense subsp. jaluense. Numbers corre¬ 
spond to character numbers in Table 2. 
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order of decreasing size, and the system of 
Levan et al. (1964) was adopted for classifica¬ 
tion of chromosomes. 

Morphological analyses: Data used in this 
study were obtained from the individuals col¬ 
lected by the authors in Korea from 1993 to 
1995 and the specimens deposited in SNU. 
Field observations of A. chiisanense and A. 
jaluense subsp. jaluense were also made in 
August and/or September of 1993, 1994, and 
1995. Specimens were identified by the char¬ 
acters mentioned in the original descriptions 
and those used by previous authors (Komarov 
1901,Nakai 1935a, 1935b, 1953,Chung 1957, 
Park 1974, Lee 1979, Park et al. 1997). 

After removal of duplicates and poor speci¬ 
mens, 66 individuals having both well-devel¬ 
oped leaves and inflorescences were selected 
for numerical analyses of morphological vari¬ 
ation; these include 26 of A. chiisanense and 
40 of A. jaluense mbsip.jaluense. All vouchers 
are at SNU, and a list of specimens used for this 
study is available from the first author upon 
request. 

From these individuals, 32 vegetative and 
floral characters, 10 of which were derived 
ratios, were measured for morphological analy¬ 
ses (Table 2, Fig. 1). Leaf characters were 
measured on the largest, fully mature leaf, and 
floral ones were taken from mature flowers on 


Table 1. Chromosome numbers and collection 
data for Aconitum chiisanense and A. jaluense 
subsp. jaluense. All vouchers are at SNU 


A. chiisanense Nakai, 2n=16. KOREA. 
Kangwon Prov.: Mt. Sorak, alt. 900 m, Oh 200. 
KyungnamProv. Mt. Chiri: Samshinbong, alt. 1,500 
m, Oh R106; Changteomok, alt. 1,630 m, Oh T105. 

A. jaluense Kom. subsp. jaluense, 2n=32. KO¬ 
REA. Kangwon Prov.: Mt. Sorak, near Paekdam 
Temple, alt. 500 m, Oh 202. Kyunggi Prov.: Mt. 
Myungji, alt. 700 m, Oh 2760,2761; Mt. Kukmang, 
alt. 1,000 m, Oh 201. 


a well-developed inflorescence. Length of 
pedicel hairs was measured using an ocular 
micrometer under a stereoscopic microscope. 

To better evaluate the distinctness of these 
two taxa, a data set derived from the above 
measurements was subjected to principal com¬ 
ponents analysis and cluster analysis. The prin¬ 
cipal components analysis and cluster analysis 
were conducted using Statistical Analysis Sys¬ 
tem (SAS Institute 1990; Release 6.04) and 
NTSYS (Rohlf 1988; ver. 1.50), respectively, 
on an IBM PC. Data matrix used for the 
analyses is available from the first author 
upon request. 

Pedicel hairs of these two taxa were exam¬ 
ined with a scanning electron microscope 
(SEM). Pedicels fixed in FAA were dehy¬ 
drated in a graded series of acetone concentra¬ 
tions, followed by critical-point-drying in a 
Polaron Model E3000 critical-point-drying 
apparatus with liquid carbon dioxide. Dried 
samples mounted on aluminum stubs were 
coated with gold, and examined and photo¬ 
graphed using an Akashi Model SR-50A SEM. 

Results and Discussion 

Cytology: Chromosome numbers and col¬ 
lection data for A. chiisanense and A. jaluense 
subsp. jaluense are provided in Table 1. Pho¬ 
tographs and karyograms of mitotic chromo¬ 
somes of these two taxa are shown in Fig. 2. 

Root tip chromosomal preparations showed 
that the chromosome number of A. jaluense 
subsp. jaluense is 2n=32 (Table 1, Fig. 2B), 
which is in agreement with the previous report 
(Kadota 1987). Aconitum chiisanense , how¬ 
ever, appeared to have the chromosome number 
of 2n=16 (Table 1, Fig. 2A); our count of 
2n=16 for A. chiisanense is the first report for 
this taxon. The average length of mitotic chro¬ 
mosomes ranges from 1.48 ± 0.26 to 7.36 ± 
0.95 jam in A. jaluense subsp. jaluense, and 
from 1.68 ± 0.27 to 7.88 ± 0.65 jim in A. 
chiisanense (Fig. 2). 
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Table 2. Morphological characters used in numerical analyses of Aconitum chiisanense 
and A. jalliense subsp. jaluense. See Fig. 1 for further clarification 


Vegetative characters: 

1. Leaf length [cm] 

2. Leaf width [cm] 

3. Distance between the middle lobe base and the primary incision point of the 
middle lobe [cm] 

4. Distance between the middle lobe apex and the primary incision point of the 
middle lobe [cm] 

5. Maximum middle lobe width [cm] 

6. Middle lobe width at the primary incision point [cm] 

7. Distance between the primary lacinia base and the midvein of the middle lobe [cm] 

8. Length of primary lacinia of the middle lobe [cm] 

9. Width of primary lacinia of the middle lobe [cm] 

10. Middle lobe apex length [cm] 

11. Middle lobe apex width at the base [cm] 

12. Middle lobe basal angle [half angle; degree] 

13. Angle between the middle lobe and the lateral lobe [degree] 

14. Character 1/character 2 

15. Character 4/(character 3 + character 4) 

16. Character 6/character 5 

17. Character 5/(character 3 + character 4) 

18. (Character 3 + character 4)/petiole length 

19. Character 10/character 11 

20. Character 8/(character 7 + character 8) 

21. Pedicel hair length [mm] 

Floral characters: 

22. Helmet (upper sepal) length [cm] 

23. Helmet width [cm] 

24. Distance between the beak and the helmet apex [cm] 

25. Beak length [cm] 

26. Character 23/character 24 

27. Lateral sepal length [cm] 

28. Lateral sepal width at the widest point [cm] 

29. Character 27/character 28 

30. Petal stipe length [cm] 

31. Petal labium length [cm] 

32. Character 31/character 30 


Aconitum chiisanense (2n= 16) has an asym¬ 
metric karyotype consisting of two long and 
six short pairs of chromosomes (Fig. 2C). The 
two long chromosome pairs differ in centro¬ 
mere position; chromosome pairs 1 and 2 have 
median and submedian centromeres, respec¬ 


tively. In addition, pair 2 is slightly shorter 
than pair 1. The six short chromosome pairs 
have submedian centromeres and are very 
similar in morphology, but pair 8 is recogniz¬ 
able by its much smaller size. Aconitum 
jaluense subsp. jaluense , which differs from 
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Fig. 2. Mitotic chromosomes and karyograms of Aconitum chiisanense (A, C) and A. 
jaluense jaluense (B, D). Scale bars = 10 fjm. 


A. chiisanense in chromosome number 
(2n=32), shares this same basic karyotype but 
at the tetraploid level (Fig. 2D). 

Morphological analyses: Kadota (1987) 
indicated that A. chiisanense is well within the 
range of variability of A. jaluense subsp. 
jaluense in gross morphology, but our meas¬ 
urements showed that the former differed from 
the latter in a number of characters (Figs. 3,4). 
T-test (Snedecor and Cochran 1980) displayed 
statistically significant differences at p<0.001 
between the two taxa for 22 (1-9, 11-13, 15- 
21,24,26,30; parenthetical numbers here and 
subsequently refer to character numbers in 
Table 2) of 32 characters measured. In particu¬ 
lar, A. chiisanense is strongly different from A. 
jaluense subsp. jaluense in characters related 
to lacinia width (6, 7, 9, 11) and apex shape 
(19); it has significantly narrower laciniae and 
lacinia apices as compared to A. jaluense subsp. 
jaluense. In addition, it tends to have smaller 
leaves (1,2) and more deeply incised middle 


lobes (6, 20) (Fig. 3). 

Besides the leaf characters, the two taxa 
showed a noticeable difference in length (21) 
and shape of pedicel hairs. Characteristics of 
pedicel pubescence have been considered to 
be very useful for species delimitation and for 
recognizing species relationships in Aconitum 
(Nakai 1909,1914,1920,1935a, 1935b, 1937, 
1950, 1953, Tamura and Namba 1959, 1960, 
Hardin 1964, Park 1974, Wang 1979, Kadota 
1981,1987, Parketal. 1997). Pedicels of both 
taxa are moderately to densely pubescent with 
smooth-surfaced simple unicellular spreading 
glandular hairs (Fig. 5). In A. chiisanense, 
pedicel hairs are very short (0.26-0.45 mm in 
length) and more or less swollen at the base, 
but in A. jaluense subsp. jaluense they are 
much longer (0.59-1.04 mm in length) and 
filiform in shape (Figs. 3, 5). 

Among 11 floral characters measured, hel¬ 
met (upper sepal) width (23), distance be¬ 
tween the beak and the helmet apex (24), beak 
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4 6 8 10 12 2 6 10 14 0.1 0.5 0.9 1.3 

Character 4 Character 5 Character 6 



0 0.6 1.2 1.8 2 4 6 8 0.3 0.7 1.1 1.5 1.9 

Character 7 Character 8 Character 9 



30 40 50 60 70 0.6 0.8 1 1.2 0.5 0.6 0.7 0.8 

Character 13 Character 14 Character 15 



0 3 6 9 12 0.6 0.7 0.8 0.9 1 0.2 0.5 0.8 1.1 

Character 19 Character 20 Character 21 


Fig. 3. Ranges, means, and standard deviations for 21 vegetative characters measured from 
individuals of Aconitum chiisanense (C) and A. jaluense subsip. jaluense (J). Means are indicated 
by vertical lines, and standard deviations, by thickened horizontal lines. Character numbers 
correspond to those in Table 2 and Fig. 1. 
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Fig. 4. Ranges, means, and standard deviations for 11 floral characters measured from individuals 
of Aconitum chiisanense (C) and A.jaluense subsp .jaluense (J). See Fig. 3 for further explanations. 



Fig. 5. Pedicel pubescence of Aconitum chiisanense (A) and A. jaluense subsp. jaluense (B). 


length (25), ratio of helmet width/distance 
between the beak and the helmet apex (26), 
lateral sepal length (27), petal stipe length 
(30), and ratio of petal labium length/petal 


stipe length (32) showed statistically signifi¬ 
cant differences at p<0.05-0.001 between the 
two taxa. However, A. jaluense subsp. jalu¬ 
ense displayed considerable variation in these 
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characters, the ranges of which for the two taxa 
were almost completely overlapped (Fig. 4). 

Principal components analysis was con¬ 
ducted to examine the degree of distinctness of 
A. chiisanense and A. jaluense subsp .jciluense 
with regard to the variation in 32 morphologi¬ 
cal characters measured (Table 2). The first 
three principal components accounted for 37.4, 
14.0, and 10.1 percent of the total variance, 
respectively (Table 3), and subsequent com¬ 
ponents contributed less than 6 percent each. 
The first principal component has relatively 
high positive loadings for leaf length (1), leaf 
width (2), distance between the middle lobe 
base and the primary incision point of the 
middle lobe (3), maximum middle lobe width 
(5), middle lobe width at the primary incision 
point (6), distance between the primary lacinia 
base and the midvein of the middle lobe (7), 
width of the primary lacinia of the middle lobe 
(9), middle lobe apex width at the base (11), 
and pedicel hair length (21), and a high nega¬ 
tive loading for ratio of middle lobe apex 
length/width (19). The second principal com¬ 
ponent was weighted heavily for helmet length 
(22) and lateral sepal width at the widest point 
(28); it also has relatively high loadings for 
helmet width (23), beak length (25), lateral 
sepal length (27), petal stipe length (30), and 
petal labium length (31). The third principal 
component was related to ratio of middle lobe 
width at the primary incision point/maximum 
middle lobe width (16) and ratio of primary 
lacinia length/distance between the primary 
lacinia apex and the midvein of the middle 
lobe (20) (Table 3). 

The projection of the individuals onto the 
first two principal components revealed that 
individuals of A. chiisanense and A. jaluense 
subsp. jaluense are separable on the basis of 
the morphological characters included in the 
analysis (Fig. 6). In the plot (Fig. 6), individu¬ 
als of A. chiisanense are completely separated 
from those of A. jaluense subsp. jaluense mainly 


by the first principal component, which is 
primarily a function of characters related to 
leaf size, lacinia width, degree of leaf incision, 
apex shape, and pedicel hair length (Table 3). 
The relative positions of individuals of these 
two taxa on the first principal component (Fig. 

6) suggest that the plants of A. chiisanense 
tend to have smaller leaves with more deeply 
incised middle lobes, narrower laciniae with 
caudate apices, and much shorter pedicel hairs 
as compared to those of A. jaluense subsp. 
jaluense. However, the second principal com¬ 
ponent, which is primarily a function of char¬ 
acters related to floral features, failed to sepa¬ 
rate the two taxa, suggesting that the floral 
characters are not useful for distinguishing the 
two taxa. 

The UPGMA-derived phenogram based on 
average taxonomic distance computed from 
the same standardized data set also showed a 
good separation of individuals of A. chiisanense 
from those of A. jaluense subsp. jaluense (Fig. 

7) . In summary, both univariate statistical tests 
and multivariate phenetic analyses of 32 char¬ 
acters measured strongly support the conten¬ 
tion (Nakai 1935a, 1935b, 1953, Chung 1957, 
Park 1974, Lee 1979) that A. chiisanense is 
morphologically distinct from A. jaluense 
subsp. jaluense. 

Conclusion 

The results presented here indicated that the 
merger of A. chiisanense with A. jaluense 
subsp. jaluense by Kadota (1987) is not war¬ 
ranted. Cytological observation revealed that 
the former is diploid (2n=16), whereas the 
latter is tetraploid (2n=32). In addition, mor¬ 
phological analyses clearly demonstrated that 
the two taxa differ in size and shape of leaves 
and pedicel hairs. Diagnostically, A. 
chiisanense i s di stingui shabl e from A. jaluense 
subsp. jaluense by its smaller, more deeply 
incised leaves with narrowly lanceolate laciniae 
and caudate apices and by its short, swollen- 
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Table 3. Loadings of the first three principal components for 3 2 morpho¬ 
logical characters from the analysis of 66 individuals of Aconitum 
chiisanense and A. jaluense subsp. jaluense. Character numbers 
correspond to those in Table 2 


Character no. 


Component 


1 

2 

3 

1 

0.2464 

-0.1330 

0.1452 

2 

0.2310 

-0.1651 

0.1736 

3 

0.2356 

-0.0646 

-0.0102 

4 

0.1852 

-0.1755 

0.2577 

5 

0.2201 

-0.2029 

0.1971 

6 

0.2443 

0.0246 

-0.2251 

7 

0.2532 

-0.0524 

-0.1870 

8 

0.1773 

-0.2177 

0.2957 

9 

0.2614 

-0.0743 

-0.0541 

10 

0.0046 

-0.2048 

0.1690 

11 

0.2371 

-0.1064 

-0.0608 

12 

0.2099 

-0.0181 

-0.0995 

13 

0.1311 

-0.0863 

-0.0194 

14 

-0.0081 

0.0933 

-0.1196 

15 

-0.1725 

-0.0491 

0.2094 

16 

0.1348 

0.1755 

-0.3873 

17 

0.1379 

-0.1669 

0.1412 

18 

-0.1207 

0.0043 

-0.0173 

19 

-0.2412 

0.0173 

0.1184 

20 

-0.1846 

-0.0803 

0.3803 

21 

0.2571 

0.0060 

-0.0990 

22 

0.0303 

0.3784 

0.1792 

23 

0.1447 

0.2591 

0.2727 

24 

0.1910 

0.1536 

0.0785 

25 

0.1369 

0.2793 

0.0580 

26 

-0.1407 

-0.0264 

0.0884 

27 

0.1146 

0.2662 

0.1753 

28 

0.0867 

0.3457 

0.2014 

29 

0.0136 

-0.1769 

-0.0779 

30 

0.1729 

0.2648 

0.1199 

31 

0.0791 

0.2823 

0.0976 

32 

-0.1138 

-0.0305 

-0.0541 

Eigenvalue 

11.9745 

4.4664 

3.2317 

Cumulative % 
of eigenvalues 

37.4 

51.4 

61.5 
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Fig. 6. Principal components analysis of Aconitum chiisanense and A. jaluense 
subsp. jaluense using 32 morphological characters (cf. Table 2). Some indi¬ 
viduals are hidden due to the same values. Symbols: Closed circles = A. 
chiisanense, open circles = A. jaluense subsp. jaluense. 


based pedicel hairs. Preliminary result of the 
artificial crossing trials of these two taxa also 
showed that they are genetically isolated from 
each other completely (Park and Oh unpubl. 
data). These observations strongly indicated 
that A. chiisanense is distinct from A. jaluense 
subsp .jaluense, and support the recognition of 
the former as a distinct species. 

Aconitum chiisanense Nakai, J. Jpn. Bot. 
11: 147 (1935). Type: Korea. ChunnamProv., 
Mt. Chiri, Oct. 4,1934, M. K. Park 5 (holotype 
TI [not seen]; isotype, SNU!) [Fig. 8]. 

Erect to slightly reclining perennial herb 
arising from biennial tuberous root system, 
40-80 cm tall; tubers thick, dark brown, fusi¬ 
form, 1.3-2.5 cm long, 6-9 mm in diameter; 
daughter tubers usually 1-3, obovoidal. Stem 
pale green, unbranched, terete, 2-4 mm in 
diameter at the lower node, glabrous. Leaves 
alternate, membraneous, long-petioled, basal 


ones usually withering in flowering time; blades 
roundish pentagonal to pentagonal in outline, 
8.0-14.0 cm long, 8.0-18.2 cm wide, deeply 
3-lobed nearly to the base, bearing a few 
antrorsely curved cilia at the margin; upper 
surfaces green, sparsely pubescent with sim¬ 
ple unicellular micropapillate curved glandu¬ 
lar hairs 1-2 mm long; lower surfaces light 
green, almost glabrous, bearing a few curved 
glandular hairs identical to those of upper 
surfaces along major veins; middle lobe rhom¬ 
boid in outline, 6.7-11.8 cm long, 3.1-6.6 cm 
wide, deeply and pinnately to bipinnately in¬ 
cised with narrow linear lanceolate to subulate 
laciniae, middle lobe and lacinia apices long- 
acuminate to caudate, middle lobe base attenu¬ 
ate; primary laciniae of the middle lobe 2.6- 
4.5 cm long, 4-9 mm wide; lateral lobes deeply 
incised with 2 unequal segments; inner seg¬ 
ment rhomboid in outline, 6.4-11.7 cm long, 
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Fig. 7. UPGMA phenogram for66OTUs of Aco- 
nitum chiisanense (C) and A. jaluense subsp. 
jaluense (J) based on average taxonomic dis¬ 
tance computed from 32 standardized charac¬ 
ters (cf. Table 2). 


3.1-5.5 cm wide, deeply and pinnately to 
bipinnately incised with linear lanceolate to 
subulate laciniae as in middle lobe; outer seg¬ 
ment more or less rhomboid in outline but 
asymmetrical, smaller, 5.0-7.5 cm long, 2.3- 
5.1 cm wide, deeply subdivided into 2 unequal 
parts, each part deeply incised with linear 
lanceolate to lanceolate laciniae; petioles 1.8- 
4.7 cm long, glabrous, grooved adaxially. In¬ 
florescences terminal or in the axils of upper 
leaves, definite, usually loose corymbriform 
with 2-4 flowers, sometimes paniculiform in 


well-developed individuals, often solitary in 
small individuals; pedicels ascending, rela¬ 
tively long, 2.3-5.5 cm long, ca. 1 mm in 
diameter, moderately to densely pubescent 
with simple spreading glandular hairs; glan¬ 
dular hairs unicellular, straight, short, 0.26- 
0.45 mm long, smooth-surfaced, somewhat 
swollen at the base; bracteoles 2, born near the 
base of pedicels, lanceolate, 1.6-5.1 mm long, 
0.5-1.3 mm wide, acute at the apex, moder¬ 
ately pubescent with simple spreading glandu¬ 
lar hairs identical to those of pedicels. Flowers 
bisexual, zygomorphic, 3.8-4.5 cm long, 1.5- 
2.0 cm wide; sepals 5, petaloid, bluish purple, 
outer surfaces sparsely pubescent with simple 
spreading glandular hairs identical to those of 
pedicels, inner surfaces sparsely to moder¬ 
ately pubescent with long filiform micro- 
papillate spreading hairs ca. 0.8-1.6 mm 
long together with varying densities of simple 
spreading glandular hairs identical to those of 
pedicels; upper sepal (helmet) 1, hooded, 2.1 - 
2.9 cm long, 1.6-2.1 cm wide, round at the 
apex, with projecting beaks 5-8 mm long; 
lateral sepals 2, roundish, 1.3-1.8 cm long, 
1.3-1.9 cm wide; lower sepals 2, unequal in 
shape, one usually elliptic, 1.2-1.4 cm long, 
4-7 mm wide, the other one oblanceolate, 1.2- 
1.6 cm long, 2-3 mm wide, both acute at the 
apex; petals 2, highly modified, hammer¬ 
shaped, glabrous, nectariferous, enclosed in 
upper sepal, each composed of a spurred limb 
and a long stipe; labium bluish purple, dilated, 
1.0-1.4 cm long, tip obovate and emarginate; 
spur relatively long, curved inward; stipe elon¬ 
gate, 1.2-1.6 cm long. Stamens 40-50, spi¬ 
rally arranged, glabrous; filaments filiform, 
dilated and winged below middle portion, tip 
of the wing acuminate; anthers bilocular, 
broadly elliptic, longitudinally dehiscent. Pis¬ 
tils 3, rarely 4; ovaries unilocular, narrowly 
ovoidal, 6-9 mm long when mature, densely 
pubescent with simple spreading glandular 
hairs identical to those of pedicels; glandular 
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Fig. 8. Aconitum chiisanen.se (Changteomok, Mt. Chiri, Korea, Sept. 7, 1994). 


hairs 0.2-0.4 mm long; styles elongate, 1.5- 
3.2 mm long, glabrous. Follicles oblong in 
outline, 1.2-1.5 cm long, 4-5 mm wide, some¬ 
what divergent, moderately pubescent with 
simple spreading glandular hairs, each con¬ 
taining 9-15 seeds. Seeds blackish brown, 
triquatrous, 2-5 mm long, 1-3 mm wide, bear¬ 
ing bandlike scale along one longitudinal edge, 
transversely squamate with somewhat rugous 
scales on opposite side; scales thin, mem¬ 
braneous, dark brown, micropapillate. 

Specimens examined: Korea. Chunnam Prov. Mt. Chiri: 
Shimwon-Nogodan-Hwaeom Temple, Jul. 23, 1963, Lee et al. 
s.n. (SNUA); Banyabong, in 1934, Park s.n. (SNU). Kangwon 
Prov.: Mt. Sorak, Twelve Nymphs Valley, Oct. 5, 1993, Lee 12 
(SNU). Kyungnam Prov. Mt. Chiri: Saesuk, Aug. 3, 1960, Lee 
97 (SNUA [2 sheets]); Saesuk-Chunwhangbong, Aug. 1, 1963, 
Lee et al. s.n. (SNUA [2 sheets]); near Beopchun Waterfall, alt. 
1300 m, Oct. 17, 1996, Lim et al. 3001-3007 (SNU); Chang¬ 
teomok, N-facing slope near camp site, under Abies-Acer forest, 
alt. 1630 m, Oct. 17, 1996. Lim et al. 3008-3011 (SNU); 
Yunhwabong, along the ridge, alt. 1640 m, Oct. 18, 1996, Lim 
et al. 3012-3015 (SNU); along the ridge ca. 700 m E from 
Chotdaebong, under Acer-Abies-Rhododendron forest, alt. 1640 
m,Oct. 18,1996, Limetal.3016-3024(SNU);in valleyen route 
from Saesuk to Kourim, under Acer-Abies forest, alt. 1000 m, 
Oct. 18,1996, Lim etal. 3025-3028 (SNU); Changteomok, near 
camp site, Aug. 3, 1994, Oh & Kang 211,212 (SNU); along the 


ridge ca. 700 m E from Chotdaebong, under Acer-Abies-Rhodo- 
dendron forest, alt. 1640 m, Sep. 7, 1994, Oh & Kang 2352- 
2358 (SNU); Samshinbong, along the ridge under Rhododen¬ 
dron community, alt. 1500 m, Sep. 7, 1994, Oh & Kang 2359- 
2361 (SNU); Changteomok, N-facing slope near camp site, 
under A hies-Acer forest, alt. 1630 m, Sep. 7, 1994, Oh & Kang 
2363-2366, 2368-2372, 2374-2376, 2378 (SNU); Changteo¬ 
mok, N-facing slope near camp site, under Abies-Acer forest, 
alt. 1630 m, Nov. 7, 1994, Oh & Kang 2673,2674,2679 (SNU); 
Chungsanri Valley, alt. 1400 m, Sep. 21, 1995, Oh & Kang 
2738,2740, 2741,2743, 2745-2747 (SNU); Changteomok, N- 
facing slope near camp site, under Abies-Acer forest, alt. 1630 
m, Sep. 21,1995, Oh & Kang 2749-2752 (SNU); Chotdaebong, 
Jul. 1994, Won 101, 102 (SNU). CULTIVATED PLANTS. 
Korea. Seoul. Experimental garden at Seoul National Univer¬ 
sity; Transplanted from Mt. Sorak, alt. 900 m, Sep. 25,1995, Oh 
200 (SNU); transplanted from Samshinbong, Mt. Chiri, alt. 
1500 m, Sep. 25, 1995, Oh R106 (SNU); transplanted from 
Changteomok, Mt. Chiri, alt. 1630 m, Sep. 25, 1995, Oh T105 
(SNU); transplanted from Changteomok, Mt. Chiri, Oct. 25, 
1995, Oh & Kang E3001, E3003 (SNU). 
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